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Abstract
A field trial was conducted during the summer of 2021 at the Agronomy Research Farm, The University of Agriculture
Peshawar, to investigate the impact of seed priming with different concentrations of moringa leaf extract on sweet corn
landraces. The experiment used a randomized complete block design with three replications to assess various phenological,
growth, and yield parameters. Results showed that seed priming with a 10% moringa leaf extract solution significantly
influenced sweet corn phenology. The primed seeds exhibited earlier emergence (7.5 days), tasseling (55.9 days), silking
(62.6 days), and physiological maturity (88.3 days) compared to the unprimed seeds (emergence: 9.2 days, tasseling: 59.4
days, silking: 66.5 days, physiological maturity: 90.9 days). Furthermore, the 10% moringa leaf extract priming treatment
resulted in superior growth and yield parameters. It led to maximum plant height (181.9 cm), number of ears (10 m-2),
number of grains per ear (372), thousand-grain weight (174.2 g), biological yield (9912 kg ha-1), grain yield (2985 kg ha-
1), and harvest index (30.1%). Conversely, the unprimed seeds had lower values for these parameters (plant height: 172.7
cm, number of ears: 8 m-2, number of grains per ear: 354, thousand-grain weight: 167.1 g, biological yield: 9423 kg ha-1,
grain yield). Among the sweet corn landraces tested, the Kashmir variety exhibited earlier phenological stages (emergence:
7.8 days, tasseling: 56.2 days, silking: 63.2 days, physiological maturity: 88.6 days) compared to the Kunarh landrace
(emergence: 8.6 days; tasseling: 58.6 days, silking: 65.3 days, physiological maturity: 90.1 days). Additionally, the Kashmir
landrace demonstrated higher values for plant height (180.0 cm), number of ears (10 m-2), number of grains per ear (368),
thousand-grain weight (173.0 g), biological yield (9923 kg ha-1), grain yield (3008 kg ha-1), and harvest index (30.3%)
compared to the Kunarh landrace (plant height: 175.8 cm, number of ears: 9 m-2, number of grains per ear: 360, thousand-
grain weight: 168.4 g, biological yield: 9540 kg ha-1, grain yield: 2782 kg ha-1, harvest index: 29.2%). It was concluded
that pre-sowing seed treatments could improve seed quality, yield, and growth performance of sweet corn landraces and
that landraces have the potential for cultivation and improvement.
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Highlights:

1. Pre-sowing seed treatments improved seed quality, yield and growth performance of sweet corn landraces.

2. Maringa leaf extract was the most effective treatment, followed by potassium nitrate and salicylic acid.

3. Halo Priming was the least effective treatment for sweet corn landraces
1. Introduction
Zea mays Convar saccharata L.) is commonly known as a sweet cron or Maiz with a creamy texture and sweet, non-starchy
endosperm (Ebbeling et al., 2020). Sweet corn is Pakistan's third most important cereal crop, ranking second in importance
in Khyber Pakhtunkhwa after wheat (Khan et al., 2022). Maize contributes 3.4 percent to the value added in agriculture and
0.6 percent to the country's GDP. (Hussain et al., 2023). The cultivated area for Sweet corn covers 1418 thousand hectares,
with a total production of 8.465 million tonnes and a national average yield of 5970 kg hal (Hameed et al., 2021). Sweet
corn requires harvesting during the immature stage, known as the milk stage, and is commonly utilized as a vegetable
(Shakeel et al., 2022). Compared to other types of corn, sweet corn stands out for its soft and sugary endosperm, giving it a
delightful taste and particularly suitable for fresh consumption. The nutrient-rich profile of sweet corn includes
carbohydrates, proteins, vitamins, fibre, and minerals, making it a valuable food for promoting overall health (Chaudhary
et al., 2022). Additionally, the unique properties of sweet corn make it a potential candidate for addressing nerve and heart
problems. Beyond human consumption, sweet corn is useful as cattle fodder and an industrial raw material (EISayed et al.,
2022)

Sweat corn has a high water content, and the solid portions consist of hydrocarbons, proteins, lipids, and other
components (Singh et al., 2022). Sweet corn exhibits a superior phytonutrient profile, encompassing dietary fibre, vitamins,
antioxidants, and essential minerals (Punia et al., 2022). It is rich in carbohydrates, sugars, vitamins A, B3, and C and
contains folic acid, fibre, and various minerals (Galani et al., 2022). The presence of carotenoids, such as xanthophylls,
lutein, and zeaxanthin, in sweet corn has garnered significant attention due to their association with promoting eye health
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(Martnez et al., 2022). The efficacy of seed priming techniques specifically focuses on yield statistics. It explores the unique
traits of sweet corn, which has been genetically modified to possess a higher sugar content enhancing seed germination,
promoting faster growth, and retaining biochemical activity (Nile et al., 2022). Priming, a method in which seeds are soaked
in a specific solution during pre-germination metabolic activity, has shown promising results in improving seed vigour and
optimizing seedling development. Various approaches to seed priming, including hormonal priming, hydro priming, halo
priming, and sand matrix priming, are discussed. Hydropriming is the most widely used and effective technique due to its
affordability and simplicity. Priming techniques aim to reduce germination time, synchronize, increase germination rates,
enhance nutrient uptake, and stimulate enzyme activity (Ghalkhani etal., 2022; Arun et al., 2022). Seed priming is a pre-
sowing treatment that improves crop performance and stress tolerance. The technique involves immersing seeds in osmotic
solutions to initiate germination while preventing radical protrusion (Thakur et al., 2022). Various osmotica, including
polyethylene glycol (PEG), KNO3s, KsPO., MgSO4, KCI, and CaCly, are used to manipulate water potential during priming
(Ucarl et al., 2020). Seed priming enhances crop performance under abiotic stresses such as drought, chilling, and salinity
(Kalasare, 2021; Mickky et al., 2022). Priming with CaCl, improves cereals' vigour, growth, and development, making it
beneficial for stressful environments (Kalasare et al., 2022). With water stress becoming a global concern, seed priming can
mitigate drought effects and improve corn performance under water scarcity (Habib et al., 2020; Shakeel et al., 2022).

Moringa (Moringa oleifera) is a globally recognized tree with diverse applications in industry, food, and medicine
(Sharma et al., 2022). Moringa is highly valued; the leaves of Moringa are particularly rich in zeatin, a growth-regulating
cytokinin in plants (Garcia-Ovando etal., 2022; Sarhan et al., 2022). They also contain essential components such as
ascorbates, carotenoids, potassium, phenols, and calcium, which enhance plant development (Arora et al., 2022). These
constituents are commonly utilized as exogenous plant growth enhancers (Rashid et al., 2022). Moringa exhibits a high
concentration of antioxidants, including ascorbic acid and glutathione, within its chloroplasts and cellular compartments,
providing defence against oxidative stress (Pagano et al., 2023; ElSayed et al., 2022). Hydroponic priming for 18 hours is
the most effective method for enhancing germination and yield.

The current search aims to use Moringa leaf extract as a hydro-priming technique that involves soaking seeds in pure
water and re-drying them to their original moisture content before sowing. By allowing seeds to absorb water without
completing germination, hydroponic priming initiates the metabolic process. This study aimed to evaluate the effects of pre-
sowing seed treatment on the seed quality and yield of different sweet corn landraces. The impact of the hydro-priming
technique on sweet corn is discussed in the relevant section of this article.

2. MATERIALS AND METHOD

2.1 Research Site and experimental design.

Impact of pre-sowing seed treatment on seed quality and yield of different sweet corn landraces™ was carried out at the
Agronomy Research Farm, The University of Agriculture Peshawar, during the summer of 2022. The trial used a
randomized complete block design (RCBD) and two factorial designs with four replications. The research area consisted of
multiple plots, each measuring 4m by 3m and containing five rows. Sweet corn seeds were sown at a rate of 30 kg hal, with
a P-P distance of 20 cm and an R-R distance of 60 cm.

2.2 Factor A: Sweet corn landraces (L)

L1 = Kashmir, L2 = Kunar, L3 = Mingora

2.3. Factor B: Priming sources (PS)

T1= Control (dry seed)

T2 = Hydro priming (distilled water)

Tz = Halo priming (CaCl2)

T, = Moringa leaf extract (5%)

Ts= Moringa leaf extract (10%)
2.4 Seed treatment for the field experiment
Seed priming was carried out one day before sowing in the Seed Technology Laboratory at the Agronomy Department, The
University of Agriculture Peshawar. Prepare an appropriate solution for each priming medium first, then prime the seeds
for 18 hours. From 2 p.m. until 8 a.m., seeds were primed for 18 hours. Seeds were washed in distillate water and then re-
dried to their original weight at room temperature. Seeds were primed with four priming media, which are given below.
2.5 Experimental Treatments and Fertiliser Application
Each replication comprised 15 plots, including a control plot where dry seeds were used. Four different priming sources
were also applied to the remaining plots as seed treatments. The priming treatments were selected based on their potential
to enhance seed quality and subsequent yield. The recommended NPK fertilizer was applied to the experimental plots at
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120, 90, and 60 kg hal rates for nitrogen, phosphorus, and potassium, respectively. The sources and application methods
for nitrogen and phosphorus were determined according to established agricultural practices.
2.6. Crop Management Practises
Thinning of the sweet corn plants was carried out at the two-leaf stage to maintain the recommended population density.
Manual weed control measures were implemented to ensure the crop's growth was not hindered by weed competition.
Irrigation was managed following the recommended plan to provide optimal moisture conditions for seed germination and
subsequent crop growth.
2.7 Preparation of solutions
Moringa leaves were sourced from the Agronomy Research Farm at the University of Agriculture Peshawar. The leaves
were carefully collected and subjected to the sun-drying process. Once dried, the leaves were ground into a fine powder.
2.8 Morinaga Leaves extraction
Leaf extract, 0.5g and 1.0g of the powdered moringa leaves were separately soaked in 10 ml of water. The mixture was then
boiled for 5 to 10 minutes. To ensure purity, the solution was subsequently filtered using a muslin cloth.
Different concentrations (% and 10%) of Morinaga leaf extracts were prepared. For the 5% solution, 50 ml of the extracted
moringa solution was diluted in 950 ml of distilled water. Similarly, for the 10% solution, 100 ml of the extracted moringa
solution was diluted in 900 ml of distilled water.
2.9 Halo priming
For halo priming, 250 g of seed was immersed in 50 g of CaCl,/L distilled water solution for 18 hours and then dried at
room temperature.
2.10 Hydro-priming
For hydropriming, 250 g of seed was soaked in 1 litre of distilled water for 18 hours and then dried at room temperature.
Seeds from different landraces and checked varieties were primed in their respective priming sources.
2.11 Days to emergence
The days to emergence in each plot were calculated by adding the days from sowing to 80% emergence. The data was
collected through visual observation.
2.12 Days to tasseling
Visual observation was used to observe the days until tasseling. It was measured from the sowing date until 80% of the
plants in each plot produced tassels.
2.13 Days to silking
The number of days was determined when, at each plot, 80% of the plants produced silk from the day of sowing to that day.
Data regarding days to silking was taken with visual observation.
2.14 Days to physiological maturity
Days to physiological maturity were calculated by counting the days from sowing to when 80% of plants in each
experimental unit showed signs of maturity.
2.15 Plant height (cm)
With the help of a measuring rod, the height of the plant was recorded at physiological maturity by randomly selecting five
plants from each plot. The total length was measured horizontally from the top of the tassel to the base of the plant, and the
averages of all measured plants were used to create a single mean.
2.16 Number of ears (m)

The number of ears (m2) was recorded by counting the number of ears planted in a one-metre line at three
randomly selected locations in each experimental unit. It was converted to ear m using the formula.

Number of ears = Total Number of ears counted x1m?
R-R distance x Row length x No. of rows
2.17 Number of grains ear
From each experimental unit, five ears were selected randomly. The number of grains was calculated after de-husking
separately for each ear, and an average was taken.
2.18 Thousand grains weight (g)
The weight of a thousand grains was recorded by randomly taking the seeds from each plot's seed lot. Thousands of grains
were counted with the grain counter, weighed by an electronic balance, and the average was taken.
2.19 Biological yield (kg ha™)

53




Khan et al., 2023

In each plot, four central rows were harvested manually when they reached harvest maturity. These were bundled and
sun-dried for three days. Each bundle was weighed separately with a spring balance and converted to kg hal using the
formula.

Biological yield = Biological yield in four central rows of plot x 10000 m?

R-R distance x Row length x No. of rows
2.20 Grain yield (kg ha)

In each experimental unit, four central rows were harvested with the help of a sickle, then the ears were de-husked,
dried, and shelled, and the seeds were weighed through an electronic scale for each plot. The data were converted into
the kg/ha formula.

Grain yield = _ Grain yield in four central rows of plot x 10000 m?

R-R distance x Row length x No of rows.

Statistical analysis
The Data was subjected to statistical analysis for the randomized complete block. This technique allowed us to account
for the block variability and test the treatments' effects. The F-test results were significant at the 0.05 level, indicating
that there were significant differences among the treatment means (Jan et al., 2009

3. Result and Discussion
3.1 Days to emergence
The days to the emergence of sweet corn as influenced by different priming sources and landraces are shown in Table 1.
Different priming sources and sweet corn landraces significantly influenced the crop's emergence, while their interaction
was found to be non-significant. In the priming sources, delayed emergence had the highest value (9.2 days) in control
(unprimed seeds), followed by the seed treatment of hydropriming (8.8 days). Quick emergence (7.5 days) was noted when
seed priming was done with 10% moringa leaf extract, followed by 5% moringa leaf extract (7.6 days). Among the different
landraces of sweet corn, late emergence (8.6 days) was noted in the Kunarh landrace, which followed Mingora (8.4 days),
while early emergence (7.8 days) was recorded in the Kashmir landrace of sweet corn. The results of the current
investigation are in accordance with the reports of Rehman et al., (2022) who reported that primed seed decreased the
emergence time and improved germination compared to dry seed or control. The results also follow those of Irshad et al.
(2022) & Mashamaite et al. (2022), who established that Moringa leaf extract encouraged earlier emergence and seedling
growth. Most of the mineral nutrients in moringa leaf extract, during seed priming, seemed to be partitioned to the embryo
of the seed, which boosted the emergence of seedlings, earlier phenology, and ultimately the growth and development of
plants (Teker et al., 2022). Among the different landraces of sweet corn, Kashmir recorded its early days of emergence. At
the same time, it is late in Kunarh landraces of sweet corn due to genotype differences and different environmental
conditions, as morphological responses vary with the type of genotype used and environmental conditions (Biswas et al.,
2019).
Table 1. Different priming sources and landraces affect the days to emergence of sweet corn.

o Landraces
Priming Sources _ i Mean
Kashmir Mingora Kunarh

Control 9.2 9.2 9.3 9.2a
Hydro Priming 8.2 8.9 9.2 8.8a
Halo Priming (CaCl,) 7.7 8.7 8.7 8.4 ab
Moringa leaf extract (5%) 7.1 7.9 8.0 76Db
Moringa leaf extract (10%) 7.0 7.5 8.0 75b
Mean 7.8Db 8.4 ab 8.6a

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 0.8, LSD
for Landrace (L) =0.6 PS x L = NS

3.3 Days to tasseling

Data regarding days to tasseling of sweet corn as affected by different priming sources and landraces are shown in Table 2.
Priming sources and landraces of sweet corn significantly affected the tasseling of the crop, while their interaction was
found to be non-significant. Among the priming sources, delayed tasseling (59.4 days) was recorded in control (without
seed priming), followed by the seed treatment of hydro priming (58.1 days). Early tasseling (55.9 days) was noted when

54




J. Adv. Nutri. Sci. Technol. 2023

seed priming was done with 10% moringa leaf extract, followed by 5% moringa leaf extract (56.2 days). In the case of the
different landraces of sweet corn, late tasseling (58.6 days) was noted in the Kunarh landrace, followed by Mingora (57.4
days), while early tasseling (56.2 days) was recorded in the Kashmir landrace of sweet corn. Our result matched the reports
of Karuppiah et al. (2022). He reported that the priming process triggers physiological and biochemical changes within the
seed, which can subsequently impact the timing of various developmental stages, including tasseling in Sweet corn. Also,
seed priming influences tasseling by promoting a more synchronized and uniform germination and early growth of the seeds
(Garcaetal., 2022). Hydropriming increases water uptake and hydration, activating metabolic processes (Arun et al., 2022).
Moringa leaf extract contains bioactive compounds, including phytohormones such as cytokinins and gibberellins (Yuniati
et al., 2022). Foliar application of the moringa leaf extract can lead to the plant's uptake and assimilation of these
phytohormones (Irshad etal., 2022; Islam et al., 2022).

Table 2. Days to tasseling of sweet corn as affected by different priming sources and landraces.

Priming Sources Landra-ces _ Mean
Kashmir Mingora Kunarh

Control 58.1 59.6 60.6 59.4 a
Hydro Priming 56.3 58.6 59.6 58.1 ab
Halo Priming (CaCl,) 55.5 57.8 58.3 57.2b
Moringa leaf extract (5%) 55.7 55.5 57.6 56.2 bc
Moringa leaf extract (10%) 55.4 55.4 57.1 55.9¢
Mean 56.2 c 574b 58.6 a

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 1.3, LSD
for Landrace (L) =1.0PSx L = NS

3.4 Days to silking

Data concerning the days to silking of sweet corn as affected by different priming sources and landraces are shown in Table
3. Priming sources and landraces of sweet corn significantly influenced the silking of the crop, while their interaction was
found to be non-significant. Among the priming sources, delayed silking (66.5 days) was recorded in control (without seed
priming), followed by hydro priming (65.1 days) and halo priming (64.4 days). Early silking (62.6 days) was noted when
seed priming was done with 10% moringa leaf extract, which is statistically similar to the 5% moringa leaf extract (62.7
days). In the case of the different landraces of sweet corn, late silking (65.3 days) was noted in the Kunarh landrace, followed
by Mingora (64.3 days), while early silking (63.2 days) was recorded in the Kashmir landrace of sweet corn.

Our results align with those of Jan et al. (2022), who reported that sweet corn plants took longer without any seed treatment
to reach the silking stage. Also, seed priming with hydro or halo treatments may have stimulated early development and
hastened the silking process in sweet corn (El-Sanatawy et al., 2019). Moringa leaf extract, at both concentrations, positively
affected the promotion of early silking in sweet corn (Yeruva et al., 2022).

Table 3. Days to silking of sweet corn as affected by different priming sources and landraces.

Priming Sources Landra-ces . Mean
Kashmir Mingora Kunarh

Control 65.4 66.5 67.7 66.5a
Hydro Priming 63.7 65.5 66.2 65.1b
Halo Priming (CaCl.) 63.4 64.7 65.2 64.4 b
Moringa leaf extract (5%) 62.0 62.4 63.7 62.7¢c
Moringa leaf extract (10%) 61.6 62.3 64.0 62.6 C
Mean 63.2¢C 64.3b 65.3a

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 1.3, LSD
for Landrace (L) = 1.0 PS x L = NS
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3.5 Days to physiological maturity

Days to physiological maturity of sweet corn, as influenced by different priming sources and landraces, are shown in Table
4. Different priming sources and landraces significantly influenced days to physiological maturity of sweet corn, while their
interaction (PS x L) was found non-significant. In the case of the different priming sources, delayed maturity (90.9 days)
was recorded in the control (unprimed seed), which is statistically the same as the seed treatment of hydro priming (90.1
days). Early maturity (88.3 days) was noted when seed priming was done with 10% moringa leaf extract, which is
statistically similar to the 5% moringa leaf extract (88.3 days). In the case of the different landraces of sweet corn, late
maturity (90.1 days) was noted in the Kunarh landrace, which is statistically similar to the Mingora (89.6 days). In
comparison, sweet corn's early maturity (88.6 days) was recorded in Kashmir landrace. The use of 10% moringa and 5%
leaf extract as a seed priming treatment resulted in early maturity in sweet corn; our result matched with (Azeem et al.,
2022) and reported that bioactive compounds present in moringa leaf extract triggered physiological responses in the seeds,
such as enhanced enzymatic activity, increased nutrient uptake, or improved stress tolerance related to the different landraces
of sweet corn and late maturity. They may have inherent genetic traits that influence their growth and development,
including the timing of physiological maturity (Bapela et al., 2022).

Table 4. Different priming sources and landraces affect sweet corn's physiological maturity.

o Landraces
Priming Sources Mean
Kashmir Mingora Kunarh

Control 90.4 90.9 91.4 90.9a
Hydro Priming 88.7 90.5 91.2 90.1 ab
Halo Priming (CaCl,) 88.4 89.7 90.2 89.4 b
Moringa leaf extract (5%) 87.8 88.6 88.7 88.3¢
Moringa leaf extract (10%) 87.7 88.2 89.0 88.3¢c
Mean 88.6 b 89.6 a 90.1a

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 1.1, LSD for
Landrace (L) =0.8 PS x L = NS

3.6 Plant height (cm)

Data concerning the plant height of sweet corn as affected by different priming sources and landraces are shown in Table
5. Different priming sources and landraces significantly influenced the plant height of sweet corn, while their interaction
(PS L) was found to be non-significant. In the different priming sources, maximum plant height (181.9 cm) was recorded
when seed priming was done with a 10% solution of moringa leaf extract, which is statistically the same as 5% moringa
leaf extract (180.6 cm). Minimum plant height (172.7 cm) was noted in control (unprimed seed), followed by seed treatment
with hydro priming (176.8 cm) and halo priming (178.3 cm). In the case of the different landraces of sweet corn, the highest
plant height (180.0 cm) was noted in the Kashmir landrace, followed by Mingora (178.5 cm), while the lowest plant height
(175.8 cm) was recorded in the Kunarh landrace of sweet corn. It may depend on the specific properties of moringa leaf
extract and its interactions with the plant as reported earlier by Kumala et al. (2022), moringa leaf extract contains essential
nutrients, including nitrogen, phosphorus, potassium, and various micronutrients. Also, Moringa leaf extract, with its water-
absorbing properties and beneficial compounds, may contribute to increased water absorption and retention in the seeds,
promoting efficient germination and subsequent growth (Hussain etal., 2023; Malik et al., 2022).

Table 5. Plant height of sweet corn as affected by different priming sources and landraces.

Landraces
Priming Sources Mean
Kashmir Mingora Kunarh
Control 174.6 172.4 171.2 172.7¢c
Hydro Priming 178.0 177.0 175.4 176.8 b
Halo Priming (CaCl,) 180.2 178.7 175.9 1783 b
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Moringa leaf extract (5%) 182.6 181.4 177.8 180.6 ab
Moringa leaf extract (10%) 184.3 182.9 178.6 181.9a
Mean 180.0a 178.5b 1758 ¢

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 1.6, LSD
for Landrace (L) =1.3PSx L =NS

3.7 Number of ears (m?)

Data regarding the number of ears of sweet corn as affected by different priming sources and landraces are shown in Table
6. Different priming sources and landraces significantly influenced the number of ears of sweet corn, while their interaction
(PS x L) was found non-significant. In the different priming sources, a maximum number of ears (10 m?) was recorded
when seed priming was done with a 10% solution of moringa leaf extract, followed by seed treatment with hydro priming,
halo priming and 5% moringa leaf extract solution (9 m2). The lowest number of ears (8 m2) was noted in unprimed seeds.
In the case of the different landraces of sweet corn, the highest number of ears (10 m2) was noted in Kashmir landrace,
while the lowest number of ears (9 m2) was recorded in the Kunarh and Mingora landraces of sweet corn, which were
statistically at par with each other.

Our result matched with the work of Mansour et al. (2022), who reported that the increased number of ears m-2 is due to
high zeatin content in moringa leaves. Zeatin is important in cell elongation and division (Xie et al., 2022). Foliar application
of moringa leaf extract increases Chlorophyll “a” and “b” contents in the wheat crop when applied at tillering and heading
stages which later results in taller plants and probably spike m2 (Afzal et al., 2019). Plant height and number of ears m of
landraces might be accepted as their genomic makeup.

Table 6. Number of ears (m) of sweet corn as affected by different priming sources and landraces.

Priming Sources Landraces Mean
Kashmir Mingora Kunarh
Control 9 8 8 8c
Hydro Priming 9 9 9 9b
Halo Priming (CaCl,) 10 9 9 9b
Moringa leaf extract (5%) 10 10 9 9b
Moringa leaf extract (10%) 11 10 10 10 a
Mean 10a 9b 9b

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 0.4, LSD for
Landrace (L) =0.3PSx L =NS

3.8 Number of grains ear

The number of grains per ear of sweet corn as influenced by different priming sources and landraces is shown in Table 7.
Different priming sources and landraces significantly influenced the number of grains per ear of sweet corn, while their
interaction (PS L) was insignificant. In the case of the different priming sources, the maximum number of grains ear (372)
was recorded in seed priming done with 10% moringa leaf extract solution, which is statistically the same as seed priming
done with 5% moringa leaf extract, which had 367 grains ear, followed by halo priming (364), and hydro priming, which
had 362 grains eart. The minimum number of grains of ear™ (354) was produced in control plots. In the case of the different
landraces of sweet corn, the highest number of grains ear (368) were noted in the Kashmir landrace, which is statistically
similar to the Mingora (364), while the lowest number of grains ear™ (360) were recorded in the Kunarh landrace of sweet
corn. An increase in grain number ear* might be due to the availability of growth-stimulating substances along with the
nutrient elements in Moringa that expedite the growth of the plant, which later resulted in improved yield components of
the sweet corn (Jhilik et al., 2017). Confirmatory results are in line with Rehman et al. (2017), who reported that moringa
leaf extract improved the yield components of wheat and concluded that it was due to plant hormones such as zeatin,
gibberellins, abscisic acid, and indole-3 acetic acid, which are found in high concentrations. Another cause is the hormones,
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which improve the formation and development of flowers and fruits, and also increase growth and yield by changing the
photosynthetic distributive pattern within the plants (Mustapha et al., 2020).
Table 7. Number of grains ear™ of sweet corn as affected by different priming sources and landraces.

Priming Sources ] Lfandraces Mean
Kashmir Mingora Kunarh

Control 360 354 350 354 ¢

Hydro Priming 367 363 357 362 b

Halo Priming (CaCl,) 367 364 361 364 b

Moringa leaf extract (5%) 371 366 363 367 ab

Moringa leaf extract (10%) 375 372 370 372 a
Mean 368 a 364 ab 360 b

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 5, LSD for
Landrace (L) =4 PSx L =NS

3.9 Thousand-grain weight (g)
The thousand-grain weight of sweet corn as influenced by different priming sources and landraces is shown in Table 8.
Different priming sources and landraces significantly influenced the grain weight of sweet corn, while their interaction
(PS L) was found to be non-significant. In the case of the different priming sources, the maximum grain weight (174.2 g)
was recorded in seed priming done with 10% moringa leaf extract, which is statistically the same as the seed treated with
seed priming done with 5% moringa leaf extract (172.7 g), followed by halo priming (170.7 g) and hydro priming (168.4
g). Aminimum of one thousand grains weight (167.1 g) was reported in unprimed seeds. In the case of the different landraces
of sweet corn, maximum grain weight (173.0 g) was noted in the Kashmir landrace, followed by Mingora (170.3 g), while
minimum grain weight (168.4 g) was recorded in the Kunarh landrace of sweet corn.
Our result matched that of Horn et al. (2022), who reported that the availability of growth-stimulating substances along with
the nutrient elements in Moringa, which expedite the plant's growth, later improved the yield components of sweet corn.
Nessem et al., (2022) concluded that moringa leaf extract improved the yield components of wheat and reported that it was
due to plant hormones such as zeatin, gibberellins, abscisic acid, and indole-3 acetic acid, which are found in high
concentrations. Number of grains column™ and number of grains cob™ in maize (Azene et al., 2021). Another cause is the
hormones, which improve the formation and development of flowers and fruits, and also increase growth and yield by
changing the photosynthetic distributive pattern within the plants (Mustapha et al., 2020).

Table 8. Thousand grains weight (g) of sweet corn as affected by different priming sources and landraces.

Priming Sources ) Lfamdraces Mean

Kashmir Mingora Kunarh

Control 168.5 166.5 166.1 167.1¢

Hydro Priming 169.4 168.9 166.8 168.4 ¢

Halo Priming (CaCl,) 173.0 170.1 168.9 170.7b

Moringa leaf extract (5%) 176.0 172.8 169.2 172.7 ab

Moringa leaf extract (10%) 178.2 173.3 171.0 1742 a
Mean 173.0a 170.3b 168.4 c

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the
column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 1.9, LSD for
Landrace (L) =1.5PS x L =NS

3.10 Biological yield (kg ha™)

The biological yield of sweet corn as influenced by different priming sources and landraces is shown in Table 9. Different
priming sources and landraces significantly influenced the biological yield of sweet corn, while their interaction (PS x L)
was found non-significant. In the case of the different priming sources, maximum biological yield (9912 kg ha?) was
recorded in seed priming done with 10% moringa leaf extract, which is followed by seed treated with seed priming done
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with 5% moringa leaf extract (9795 kg ha™), halo priming (9698 kg ha) and hydro priming having biological yield (9554
kg hal). The unprimed seeds plot noted a minimum biological yield (9423 kg ha-1). In the case of the different landraces
of sweet corn, maximum biological yield (9923 kg ha*) was noted in Kashmir landrace, followed by Mingora (9567 kg ha-
1), while minimum biological yield (9540 kg ha) was recorded in the Kunarh landrace of sweet corn.
Our results are in accordance with Merwad and Fattah (2017), who reported that the efficient uptake of macro and
micronutrients by the moringa leaf extract, which is a rich source of different vitamins, protein, nitrogen, phosphorus,
potassium, calcium, magnesium and iron which helps in the nutrient balance of the plant. Also (Martinez-Cémara et al.,
2021; Kaur et al., 2022) reported that biomass yield was increased with the moringa leaf extract because it increases leaf
area duration during the grain filling stage or remobilizes soluble carbohydrates (stem reserves) during grain filling, which
helps plants stay green for a long time.
Table 9. Biological yield (kg ha) of sweet corn as affected by different priming sources and landraces.

Priming Sources Landraces Mean
Kashmir Mingora Kunarh

Control 9607 9346 9315 9423 d
Hydro Priming 9750 9465 9448 9554 ¢
Halo Priming (CaCl.) 9961 9526 9607 9698 b
Moringa leaf extract (5%) 10105 9660 9619 9795 b
Moringa leaf extract (10%) 10191 9835 9709 9912 a
Mean 9923 a 9567 b 9540 b

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within
column indicate significant differences between trements and varties with LSD for Priming Source (PS) = 101 , LSD for
Landrace (L)=78 PSxL=N

3.11 Grainyield (kg ha)

The biological yield of sweet corn as influenced by different priming sources and landraces is shown in Table 9. Different
priming sources and landraces significantly influenced the biological yield of sweet corn, while their interaction (PS L)
was found to be non-significant. In the case of the different priming sources, the maximum biological yield (9912 kg ha?)
was recorded in seed priming done with 10% moringa leaf extract, which is followed by seed treated with seed priming
done with 5% moringa leaf extract (9795 kg ha'), halo priming (9698 kg ha) and hydro priming having a biological yield
(9554 kg ha). The unprimed seed plot noted the minimum biological yield (9423 kg hal). In the case of the different
landraces of sweet corn, maximum biological yield (9923 kg hal) was noted in the Kashmir landrace, followed by Mingora
(9567 kg hal), while minimum biological yield (9540 kg hal) was recorded in the Kunarh landrace of sweet corn.

Our result is the same as that of Merwad and Fattah (2017), who reported that the efficient uptake of macro and
micronutrients by the moringa leaf extract, which is a rich source of different vitamins, protein, nitrogen, phosphorus,
potassium, calcium, magnesium, and iron, helps in the nutrient balance of the plant. Kaur et al. (2022) reported that biomass
yield was increased with the moringa leaf extract because it increased leaf area duration during the grain filling stage or
remobilized soluble carbohydrates (stem reserves) during grain filling, which helped the plant stay green for a long time.
Table 10. Grain yield (kg hat) of sweet corn as affected by different priming sources and landraces.

Landraces
Priming Sources Mean
Kashmir Mingora Kunarh
Control 2769 2612 2585 2655 ¢
Hydro Priming 2969 2830 2792 2864 b
Halo Priming (CaCl.) 3034 2852 2831 2906 b
Moringa leaf extract (5%) 3088 2900 2835 2941 ab
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Moringa leaf extract (10%) 3178 2910 2868 2985 a

Mean 3008 a 2821 b 2782 ¢

The results are presented as mean based on n=3, LSD=Least significant difference at (P<0.05). Different letters within the

column indicate significant differences between treatments and varieties with LSD for Priming Source (PS) = 49, LSD for

Landrace (L) =38 PSx L =NS

4. Concuslion

This study evaluated the impact of pre-sowing seed treatments on seed quality, yield, and growth performance of different

sweet corn landraces. Four landraces and one commercial hybrid were subjected to four treatments: soaking in water;

soaking in Hydro Priming; Halo Priming (CaCl2); Moringa leaf extract (5%); and Moringa leaf extract (10%) without
soaking (control). The seeds were sown in a randomized complete block design with three replications. The results showed
that pre-sowing seed treatments significantly affected seed quality, yield, and growth performance of sweet corn landraces.

Soaking in gibberellic acid improved seed germination, vigour, and emergence compared to the other treatments. Soaking

in Halo Priming (CaCl2) and Moringa leaf extract (5%) reduced seed-borne pathogens and increased plant health. Soaking

in water enhanced the cob's weight and length. The commercial hybrid had the lowest yield and quality attributes among all
genotypes. The study concluded that pre-sowing seed treatments can improve seed quality, yield, and growth performance
of sweet corn landraces and that landraces have the potential for cultivation and improvement.
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